Specimens from 17 swine herds experiencing reproductive failure were examined for Leptospira interrogans serovar bratislava. Clinical signs observed in these herds included stillborn pigs, weak neonatal pigs, and abortion. Diagnostic tests used to determine L. interrogans serovar bratislava infection were bacteriologic culture, serologic assays to detect antibodies, and immunofluorescence. Examination of fetal serum for antibodies against serovar bratislava and a fluorescent antibody test were the most practical diagnostic procedures.
Infection with Leptospira interrogans serovar bratislava is an important cause of porcine reproductive
Immunofluorescence is a useful technique for defailure in Europe.
tecting leptospires in swine tissues and body fluids. [5] [6] [7] [8] Serovar bratislava has been iso-Fluorescent antibody (FA) tests are rapid and can be lated from aborted fetuses, stillborn pigs, weak neodone on frozen tissues, which are significant advannatal swine, and kidneys and genital tracts of sows and tages in a diagnostic laboratory. However, most curboars from herds experiencing reproductive failure. [5] [6] [7] [8] rently available FA conjugates are polyvalent and will In the USA, serovar bratislava is implicated in swine not specifically identify the infecting serovar. as a cause of stillbirths, weak neonates, infertility, and Isolation of serovar bratislava is the definitive methfailure to farrow. 1, 11, 12 Only recently was serovar braod of diagnosis. Unfortunately, isolation of this extislava isolated in the USA from sows 10 and stillborn tremely fastidious organism requires specialized techand weak neonatal pigs from a herd in Iowa, 1 apparniques, complex and expensive culture medium, and ently because of the extreme difficulty in cultivating 6 months for isolation and identification of the lepthis bacterium.
tospires. These critical requirements make isolation of Diagnosis of serovar bratislava infection of swine is serovar bratislava an impractical diagnostic technique difficult. A low titer of agglutinating antibody (1200) in all but research environments. against this serovar is common in adult swine. 12, 14 Also, The purpose of this paper is to summarize the clinserovar bratislava has been isolated from sows and ical signs observed and the diagnostic techniques used boars with low or undetectable agglutinating antibody in swine reproductive failure associated with L. intertiters. 7, 8 Therefore, presence or absence of agglutinating rogans serovar bratislava infection. antibody against serovar bratislava does not implicate or exclude this leptospire as a cause of disease. Detec-Materials and methods tion of antibodies against serovar bratislava in fetal or Specimens. Tissues or body fluids of sows, aborted fetuses, precolostral serum is an indication of fetal infection. 1 stillborn pigs, or weak neonatal pigs from 17 herds experi-However, the absence of detectable fetal antibodies encing reproductive failure were referred to the National Andoes not exclude a diagnosis of leptospirosis because imal Disease Center for attempts to identify L. interrogans serovar bratislava has been isolated from stillborn and serovar bratislava. Serologic, microbiologic, and pathologic weak neonatal pigs with no antibody titer (W. Ellis, examination of tissues or fluids from these herds at various personal communication). Bacteriologic culture. Specimens for culture were collected Table 1 . Clinical signs and results of diagnostic tests for Leptospira interrogans serovar bratislava infection in swine. from 6 farms within 12 hr of birth. Culture of leptospires were recorded as the reciprocal of the highest dilution at was not attempted in 11 herds because of lack of suitable which ≥50% of the leptospires were agglutinated. Fetal anspecimens. Kidney and lung were collected aseptically from tibody against serovar bratislava alone or at a titer higher aborted, stillborn, and weak pigs. Piglet tissues and placentae than that against other leptospiral serovars was considered were processed for leptospiral culture as described previous-evidence of in utero infection with serovar bratislava. Sow ly. 1, 2 Four formulations of culture medium were used for each antibody titers against serovar bratislava were considered tissue. Two formulations of Ellinghausen-McCullough-significant if seroconversion (from a titer of ≤ 12.5 to ≥ 100) Johnson-Harris medium 13 containing 100 µg of 5 fluoroura-was documented during the affected pregnancy when there cil/ml, or 0.4% normal rabbit serum and 100 µg 5-fluoro-was no history of use of a vaccine containing this serovar. uracil/ml, were used. Two formulations of Tween 80/Tween 40/lactalbumin hydrolysate medium 9 containing 0.4% nor-Results ma1 rabbit serum and 100 µg 5-fluorouracil/ml, or 0.4% rabbit serum and 200 µg 5-fluorouracil/ml, were used. Cultures Clinical signs observed in the herds and results of were inoculated, incubated, evaluated, and manipulated as diagnostic tests performed are summarized in Table 1 . described previously. 1 Leptospiral isolates were tentatively Fifteen of the herds were in Iowa, and 2 were in Inidentified at the serovar level by agglutination with reference diana. The clinical signs were observed in mature ferabbit antiserum. 4 Identity of the isolates was confirmed by males of all parities. The duration of the clinical signs restriction endonuclease analysis of DNA. 17 varied but generally lasted 1-3 months.
Fluorescent antibody testing. Tissue suspensions and urine samples were examined for leptospires by staining with fluorescein-labeled rabbit anti-bratislava serum as described previously. 2 Leptospires were identified by typical shape and specific fluorescence when examined by incident-light fluorescence microscopy.
Serologic examination. Sera and fetal thoracic fluids were tested using a microscopic agglutination test 3 for antibodies against leptospiral serovars bratislava, pomona type kennewicki, grippotyphosa, hardjo type hardjo-bovis, icterohaemorrhagiae, and canicola. An initial serum or fluid dilution of 1:12.5 and 2-fold dilutions were tested. Agglutination titers The criteria used to conclude that pigs were infected with serovar bratislava depended on the specimens available for testing. Isolation of bratislava (5 herds) from sows, placentae, fetuses, stillborn pigs, or weak pigs indicated serovar bratislava infection. Fetal or precolostral antibodies (8 herds) against serovar bratislava, with or without identification of leptospires in tissues by FA testing, was also considered evidence of fetal infection. Serum antibody against serovar bratislava in sows was not considered sufficient to indicate active infection unless seroconversion was observed (3 herds) in sows in association with the clinical signs. Infection with serovar bratislava was diagnosed in 3 herds by detection of leptospires in the urine of aborted or infertile sows. Antibodies against serovar bratislava (and not other leptospiral serovars) were detected in sera from these same sows or the breeding swine with which they comingled.
Antibody titers against serovar bratislava in fetal or precolostral serum and thoracic fluid ranged from ≤ 12.5 to 100. In many samples, serum antibodies against serovar icterohaemorrhagiae were also detected, but the titer against serovar bratislava was greater than or equal to the titer against serovar icterohaemorrhagiae. Serovar bratislava was isolated from fetal tissues from herd 4, in which the aborted fetuses and sow lacked detectable antibody against serovar bratislava.
Discussion
The most commonly reported clinical signs in these herds were stillborn and weak pigs because we were actively seeking herds experiencing these problems for our research. Late-term abortions occurred in many of these same herds although abortion was less common than stillborn and weak pigs. Six herds had clinical signs consistent with the so-called "swine reproductive failure syndrome" or "mystery pig disease." 15, 16 These clinical signs included anorexia and fever in sows, abortions, stillbirths, weak neonates, high preweaning mortality, and respiratory distress with "thumping" breathing in suckling piglets. It is possible that infection with serovar bratislava contributed to the reproductive failure observed in these herds, however it is unlikely that infection with serovar bratislava was the cause of this entire spectrum of clinical signs.
Diagnosis of infection with L. interrogans serovar bratislava is likely to remain difficult. Examination of fetal serum or thoracic fluid and FA testing to detect antibodies against serovar bratislava are currently the most practical diagnostic procedures. Serologic testing of mature swine is also useful to aid in the identification of the infecting serovar in cases in which leptospires are detected in tissues or fluids by FA test but fetal antibodies are not detected. In this study, use of a combination of FA and serologic testing of specimens from piglets and sows identified 16 of 17 herds in which we concluded serovar bratislava infection was present.
We cannot conclude, based on this study, that serovar bratislava infection was the cause of the reproductive failure on these farms. However, the clinical signs observed in these herds were the same as those associated with serovar bratislava infection in Europe? Additional studies are needed to determine whether isolates of serovar bratislava from the USA will, under controlled conditions, cause reproductive failure in mature female swine.
